Community Monitoring -
a shift to a local focus

NACAA MSC Meeting, November 29, 2021
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Motivation for Community-Level Efforts
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Historical Roots of Health Inequities
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A Community Focus
to Bridge Gaps



Opportunities and Challenges

Working together to
collect information to
support action

« Understanding
Communities

 Strengthen trust and
communication

West Oakland Community Steering
Committee maps air quality concerns

e Invest Time and
Resources

Community member narrations giving

° A : perspective of ports and refinery air
Bu Ild Ing ca paCIty quality issues during bus tour of Long
Beach, Carson, and Wilmington areas



Signposts guiding the paradigm shift

 Take time to listen and build
relationships and trust

* Design and implement
monitoring programs in
partnership with community
members

« Community-specific
monitoring plans to match
the monitoring or assessment
tool to the community’s need

 Transparent sharing of data

da nd fl nd INgs A community summit in Richmond, CA (TOP) and East Los Angeles
(BOTTOM) learning about the community's priorities for air monitoring




Community Monitoring Programs

» Wildfire smoke response
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Wildfire

Smoke
Impacts

Sonoma/Nap;g Fires Camp Fire
2017 An 2018

Kincade Fire 2020 Fires
2019 (multiple)




Where can the public get air quality data?

?

How bad is the . How do air quality
air quality ® levels compare to
near where | am? health-based
Is air quality getting standards?

better or worse?

= =/ BAY AREA AIR QUALITY
v B2/ MANAGEMENT DISTRICT

valley 52 gg 515
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EPA Fire and
Smoke Map Website

PurpleAir Map Air District AirNow

Additional details available: https://www.baagmd.gov/~/media/files/ab617-community-
health/richmond/quarterly-report-documents/guide-to-air-quality-data-websites-pdf.pdf?la=en



https://www.baaqmd.gov/~/media/files/ab617-community-health/richmond/quarterly-report-documents/guide-to-air-quality-data-websites-pdf.pdf?la=en

Real-Time AQI Map (www.agmd.gov/agimap
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Real-Time AQI Map (www.agmd.gov/agimap
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Consumer-Grade Sensors

* About 700 PurpleAir PM2.5 sensors in 2021; Great spatial coverage

* South Coast AQMD AQI Map uses sensor data to fill in gaps between
monitor measurements

D ..

Jarita
Wiggyood
3
18
4 - 14
17 15 @
2048 14
na 8 e @
81820 0'5\7)/ 7 13 L 0
Y 14 13 12 7
14 8 g 107 :’3 13 13
] 12 9 3 M v San B
% 024 (@ 0 ', ). Sy
2 6 89 1414 3'3 k 49 Ol 2
\ 7498 v 10 212 u 3 3
ae &0 57 I 656 Y = 18
3 12) 411z 12 o
3 31 .
3 “ ‘zsu ¢ T e
e 13 lor
13 T e, O)
13
@) 15 1918 w5
h2e" \
- 13
- DG © 8
7
9
\ "0 AR .~ @B Q- e 9
10 10 4 (Q)
Nurng%hg "’5"‘\,5 2y
h S Cs =
ol ®
- e
&>
CIRtl
8 2 3
Temecula
7 0 3
8
From www purplea\h&com " 2
. D
1 . L
VAN 1 -

Other types of sensors are also being deployed (aeroqual AQY) and will be integrated after testing
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http://www.purpleair.com/
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https://www.aqmd.gov/home/air-quality

ASSEMBLY BILL
(AB) 617

* Responds to history of
environmental injustice in low-
income, communities of color.

e Partner with community to address
higher levels of air pollution in
historically disadvantaged
communities.

« Address exposure to harmful air
pollutants in impacted
communities.

AB 617 Communities, Statewide

O Selected Community

Richmond-
North Richmond-
San Pablo

} South Sacramento-Florin

° Stockton

South Central Fresno
San Joaquin
Valley

Shafter Arvin, Lamont

South East Los Angeles

San Bernardino, Muscoy
East Los Angeles,

Boyle Heights,
West Commerce

Wilmington, Carson, West Long Beach Coachella Valley
South Los Angeles i
. . DI El Centro,
Portside Environmental —¢ Heber Calexico

Justice Neighborhoods

o @0 South Coast Eastern



ASSEMBLY BILL (AB) 617

» Statewide program enacted in 2017 to reduce air pollution in
communities that are disproportionately impacted by air pollution

» Community partnerships and leadership are central to the program

Community Air Community Clean Best Available

Emissions Retrofit Control Easier

: Technology SOl e, A t

R ion ccess to
SN Investments Technology

Plans (BARCT) Rules Data s

Quality
Monitoring




Richmond-North Richmond-San Pablo
Monitoring Community Steering Committee

* Designed the process

* Engaged the
community

1 B |
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* Compiled lists of air
quality concerns or
places of interest

rategies for
DDDDD To support reduction strategies for

o support reduction sdt
stationary sources ’

To support other data uses |
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PM, ; air quality monitoring
' @ Aeroqual sensors (PSE/APEN)
@ Clarity sensors (Groundwork Richmond/Ramboll)

AB 617 Richmond-San Pablo
Community Air Monitoring Plan




Analyzing data and
preparing reports

Hourly PM, 5 concentrations within the community

Time =2
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An a ‘yZi n g d ata a n d Estimated t>|/|pica| PM levels on Real-time PM data in more
) all streets locations
preparing reports

Hourly PM, 5 concentrations within the community

North Time =

Support strategies for emission and exposure reductions

related to the key issues identified by the community

South — -
Regionally Locally higher
higher PM, s PM, s around
levels Dec 24 Marina Bay

NYE
firewoerks



Air Quality Concerns and Priorities

Odorous Criteria
Diesel Exhaust Air Toxics Compounds Pollutants

Refineries Metal Processing Renfl.er.'ing Cement Batch ...and morel!
Facilities Facilities Plants

Sensitive Receptors Oil Wells Auto Body Shops Waste Transfer
Stations



General Air Monitoring Approach

Mobile Monitoring

. Survey large areas Fixed Monitoring Comprehensive |
and Purposeful

Air Monitoring I

* Identify hotspots « Provide more

and unknown information about : _ _
sources possible sources * Provide more information

* Support . : about how levels vary
inspections and 'g‘g;enfﬁrﬁ\;els n within the community
enforcement . « Complement other
actions » Support emission

monitoring strategies

* Inform emission « Engage the community in
reduction efforts * Track progress air pollution measurement

reduction strategies




Oil Wells

Wilmington, Carson, West Long Beach Community

» Target Air Pollutants
» Methane, VOCs, Alkanes

» Purpose of Air Monitoring

» Identify Leaks and High Emitting
Oil Wells

» Support Enforcement Actions
» Assess Community Impact

» Air Monitoring Solution
» Optical Remote Sensing Van
» Optical Gas Imaging Camera

» Partner with Community (CFASE)
that Uses Hand Held devices




Oil Wells

Wilmington, Carson, West Long Beach Community
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https://www.4cleanair.org/wp-content/uploads/Wells_WalnutAve_CrestonAve_SE_190919_1132_editedAB617CM_2.mp4

Eastern Coachella Valley: Community Sensor Network

Paseo De Los Heros #1

Paseo De Los Heros #2
School Complex - 3 Schools* Cai /4 7o >
North Shore Park* £ p;f{;.gg's"ensorLocam
Airport S e mg“ \‘ﬁ\ ’
Bobby Duke School* " s ,vvg’fﬁff”_g ”e?fc.”tm“?”,'
. Borrego Health Facility* ' 5 \ '
Coachella Valley High School* ‘;p'e},dmg /;\;r Sen'!gor.wcam,
Coachella Valley Unified School ’Sensor_m-ca“é?ﬂ:‘ BIAT o t‘
District HO* o A0 b1 Beiton ' 1,
K. Key Key Tum Park*

M. Mission San Jose Church

TIOMMUO®mp

- AQY sensor already deployed

- Potential locations for deployment
(pending approval)

*Assistance needed

South Coast
Ll AQMD



U.S. EPA Science To Achieve Results (STAR) Grant

"Engage, Educate, and Empower California Communities
on the Use and Applications of
Low-Cost Air Monitoring Sensors”

* Main Objective: Provide communities across California with the
knowledge necessary to appropriately select, use, and maintain
"low-cost” sensors and to correctly interpret the collected data

* In 2015 the South Coast AQMD was awarded funding from the U.S.
EPA under their “Science to Achieve Results” (STAR) Program
(“Air Pollution Monitoring for Communities”)

STi ) Sonoma Technology

e Collaboration:

South Coast

AQMD 26



STAR Project Outcomes

San
Fr :u"r 0

San Jose
A

Z ~\,f ) JAY L:
L | e R
EoENnN|

LIFORNIA

“ '—}Ql es

4

San Diego. ‘

Tijuana Mexical

Esri, HERE, Garmin, FAO, NOAA, USGS, EPA, NPS

~ Phi

14 California communities

300 PurpleAir PA-Il sensors

100 Aeroqual AQY sensors

3 years of data

33 community workshops

86 installation surveys

113 surveys collected

3 Reports for/by STAR Grant communities
7 peer-reviewed publications

1 Master's Thesis

2 Conference Training Workshops

16 Conference Presentations
27



STAR Project: Educational Toolkit

- -
All outcomes, products, and interaction with the
communities informed and shaped the development of
the Educational Toolkit

Guidebook on Air Quality
Sensors

v" Accessible to public

v Visually engaging

Training videos (3) v"One or more languages

Installation guides A =4 N |
9 A COMPREHENSIVE GUIDEBOOK \ v DGClSlOn-maklng to reduce

ON AIR QUALITY SENSORS

Surveys and project forms exposure

Data analysis/visualization tools v Data collection practices

Infographic examples v’ Resources for additional info

Community reports & analysis

STi | Sonoma Technology

28



Educational Toolkit Versatility

e Guidebook and other resources are

designed to meet the needs of a broad upters
. ~ 2 Learn
range of users and projects e e e
. ® 3Plan
* For example, users could include: T B ° = e
* An academic researcher new to community- gy E e o o
based work e
o a ® @ o
« A community leader new to air quality and =
concerned about local sources ryrr—e z :
 Staff from a government agency experienced S - -
£ Infographic »
in working with the public, but new to sensors i -
* An individual interested in using sensors to il i E i
better understand their own air quality T . .

M Community Reports .



Educational Toolkit Guidebook

http://www.agmd.gov/ag-spec/special-projects/star-grant,,



https://www.4cleanair.org/wp-content/uploads/Sonoma-Video-III-V6.mp4
http://www.aqmd.gov/aq-spec/special-projects/star-grant

Ed

ucational Toolkit: Understanding Air Quality
and Monitoring

Table 2-2. Summary of characteristics of fine and coarse particulate matter (adapted from Seinfeld and Pandis, 1998)."

PMj3 5 Fine Particles

PM 1o Coarse Particles

Chemical Process How the particles are formed

Reaction, nucleation, condensation, | Suspension of dust or sea salt,
ion, cloud/fog p i | mechanical process
Sources where the particles come from
® 6 W & o= B e
Coal Gasoline Diesel Wood Industrial Farming Mining Unpaved
G ion ion G jion i Dust Dust Dust Roads
& f D 4 B A
Mator Industry Fires  Gas to Particle Biological Construction/ ~ Ocean Road Salt

@ @AY

Other Organics ~ Water Pollen

Formation when the particles are formed
Primary (directly emitted) and g =
S T [ et o A Eimary (cirectly:eenitted)

Atmospheric Lifetime How tong the partictes stay in the air

g Days to Weeks | Minutes to Days

Travel Distance How far the particles travel
100 to 1000+ km (about 60 to over 600 miles) | Generally < 100 km (< about 60 miles)

Understanding Air Quality and Monitoring 2-9

Emission Processes
& Associated Pollutants

‘Amounts vary based on details of combustion:

e e wh v o E0 Volatilization

Specific to Each Industry
Temperature Fuels Conaini

T SO

L%

S0,

NO  NO, 0,
T Nitrogen Sulfur  Ozone I‘iuogm
PHOTOCHEMICAL M&?z" Diovide Dicxide Dioxide

DUST, SALT,
& POLLEN

oo

Dirt Roads  Construction

4 N

Pollen

SMOG

Sources & Air
Quality Concerns

NATURAL GAS

LOCAL
B LI INDUSTRIES @ @
SOLID FUEL R POWER

BURNING TRANSPORTATION GENERATION @ @ Extracton  Reining
SMALL LARGE
Dry Auto
0 @ SCALE SCALE Clearer  Shop @
Wikdfires  Rreplaces/ Powerflants 000 Storageand
Wood Stoves LARGE-SCALE T

Natural
Passenger Port  Diesel INDUSTRY GasLines

Vehicles Emissons Trucks Depends on Precise
Activities Taking Place

PETROLEUM &

31



Educational Toolkit: Planning Guidance

What?

: Identify the pollutants and
guiding resea esti expected concentration levels.

Figure 3-1. Project
planning is a process
that may need to be
repeated to adjust
for realities such as
budget limitations. Choose
your sensors
Adjust your plan if the sensors Decide how many sites,

across what area, and what
are beyond your resources. time resolution you need.

List your resources:
funding, time,team skills, etc.

3-2 Community in Action



Educational Toolkit: Sensor Selection

& ASSESS
YOUR RESOURCES

HOW TO CHOOSE AN ﬁ

AIR QUALITY il
SEMSOR "

" What is your plan for taking measurements?
b Rt

tw

- =

T

o FRAME THE PROBLEM

What nearby pollution sources concern you?

COBOCO OO0 OO0 OO - ol oo e doa

@00 Q0606 60 E

l ' How many do you need?
0y tuti

IDENTIFY THE POLLUTANTS ® .o': e

What pollutants are being areated by those sources? ONE
- S NEWORK NETWORK

How will the data be How much will it cos?
stored and transmitted?

o [ i [ 0; ’ ,’-; — ‘ ’

PLUG BATTERY SOLAR
TO BUY TO MAINTAIN

How will it be powered?

NO, 03 SO,
Nyoge [ Sute
P cide

wiR CARD aouo

Understanding Air Quality and Monitoring 2-21

2-20 Community in Action 3




Educational Toolkit: Sensor Deployment

 Practical advice for siting, installing, and maintaining sensors

 Introduction to different plot types, assessing accuracy, and
useful quality control (QC) metrics/algorithms

*  Ways to monitor the “State-of-Health” of deployed sensors

weersre  Understanding Your Data « Description of tools and resources available for data analysis

data is key. Visual
data review is

e on paemsINteracting with
wverfyhardara  YOUT Data

O 1ot mp o s e s Spnsens . Exc o « Step-by-step example analysis of an air quality event (using
the AirSensor DataViewer)

PurpleAir Sensor Data Processing Guides

in Appendix C.

N s
l_.l . Il..l==""
L 3 4 LI L I LI O )
... l= L L ME s » LI I
» » n » % v ... 5 .- .- ..
=ereseid  Using and Troubleshooting Sensors y msum FUSSEES uEN

need training if they
will be installing and

. ‘:lll l llll'l lll
Sensor Health 78 R * . --...- . --.-
.

i : - Good » =v n =z -I.Il= v .IIIIII ‘III-I
[ Fair . NS SEEE 517 o ] [l B

Poor

.E » . M"« WM w“ m
7 _ ENEENE .. . § EEEEEERN
. ' : » INEEE I-Illl. -llll IIII-I
’ EEE - -0 EEREEEE -III- iIII IIIII
.. E. - - =a - '.= - .= I.'l -. RmanEn) s ananmama AN I“l Il!lllllllllll
B o . " . 4-8, elevated pollutant levels o | PMy Concentranion | Pay, Concemtranion Figure 4-9. Map and
My 11 My 18 va 2 inspection. Defining and implementing Calenda r PIOtS ssociated with the 4th of July ”L""""" 1...."..".."2.... time series from the
Local Tme (POT) a QA/QC procedure can help you to e circled. ”*;‘*";5 = AirSensor Doaiewer
i 2 : Calendar lots are useful for showin = = togl™ showing high
identify and remove questionable data p ?;;ui.;., e ey o B conceriaiines
A Ju1y4th The
Maps provide a spatial view of pollutant 29 SIS, 35 AT T Simie sevies ot the
concentrations while time series 35 <P, 558 S, 578 Pggom is for the site




Educational Toolkit: Taking Action

Flow chart to help
those leading a
project consider

potential “next steps’

* |deas for and examples of “local action”

!

* Advice to help determine whether
additional data should be collected

* Strategies for communicating with local
government agencies and/or the broader
community (e.g., sharing results)

INVERSION LAYER ALERT

NO-BURN DA

a flag that corresponds to the AQI: Other Mltlgatlon

green, yellow, orange, red, and purple. S t t .

EPA offers guidance on school flag rategies

programs.* At a higher level of funding and city

Think about ways to disseminate your results

Can you effectively answer your research
question using the data collected?

Consider applying for more funding to support or enhance your
project, and take into consideration the following questions

Do you need

a clearer und erstanding
of potential spatial
trends or hotspots?

Reconsider the design
of your sampling plan.

And/or move sensors to
different, more
well-positioned sites.

Do youneed a clearer
understanding of
what sources the
sensor may be
detecting?

Reconsider or expand
your target pollutants.

Add different types

of instruments or
sampling methods

that allow you to collect
dataon other types of
pollutants.

Do you need higher
accuracy or precison
from your data?

Consider how to
increase your

measurements.

And/or add higher
quality instruments
to complement the
sensor data.

Add sensors and
deploy them in groups
(eg. triplicates).




Questions?

https://www.baagmd.gov/community-health/community-health-protection-
program

http://www.agmd.gov/nav/about/initiatives/environmental-justice/ab617-134

https://www.agmd.gov/aqg-spec/special-projects/star-grant

khoag@baagmd.gov
jlow@agmd.gov



https://www.baaqmd.gov/community-health/community-health-protection-program
http://www.aqmd.gov/nav/about/initiatives/environmental-justice/ab617-134
https://www.aqmd.gov/aq-spec/special-projects/star-grant
mailto:khoag@baaqmd.gov
mailto:jlow@aqmd.gov



